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Cost of Pipeline and Compressor Station
Construction Under Non-Budget Pipeline
Certificate Authorization
For the Years 1977 Through 1980

Introduction

This annual report shows the cost of constructing jurisdictional
interstate gas pipeline and compression facilities. It summarizes
and compares reported costs identified by the year in which construction
ended for the period 1977 through 1980. The cost data used to compile
the statistics are obtained from actual pipeline and compressor
construction cost reports filed through September 30, 1981, pursuant
to 18 CFR 157.20(c) (4). The data reported are for completed facilities
authorized under permanent certificates issued by the Commission.

This report does not include data from budget-type certificates.
The report also does not include data on liquefied natural gas (LNG)
projects and small construction projects such as taps, meters, and
regulators.

The report is divided into two parts. Part I, beginning at
page 28, presents comparative cost and physical data for pipeline
and compressor construction for the years 1977 through 1980. Part II,
beginning at page 117, is a project-by-project listing of cost and
physical data that were filed with the Commission from September 15,
1980, through September 30, 1981.

The Tables which appear at pages 8 through 25 prov%de a con-
venient summary of the 1977-1980 data plus any changes in 1976 .
depicted in Parts I and II. It should be noted that the data prior

to 1978 in these tables exclude pipeline under 3 miles, whereas the
1978 through 1980 data include pipelines 3 miles and over, under

3 miles, and in total. Thus, the comparative tables on pages 8
and 9 provide footnote data with which the reader can adjust the
1978 through 1980 pipeline data for comparison to the data prior

to 1978.

The appearance of 1976 data in the Summary Tables, Part I,
and in Part II signify a project completed in 1976 that was not
reported until after last year's report cutoff date of
September 12, 1980, and therefore not included in that report.
To obtain the current 1976 data, the user must combine any new
tables (they supersede the prior report's corresponding tables)
with the unchanged tables presented in last year's cost report.

Highlights

The Summary Tables presented at pages 8 and 9 show that the total
expenditures for 1978 of $892.5 million, and total number of projects,
130, were the most of any year of construction. Total expenditures
for 1980 of $504.3 million were $388.2 million less than 1978, even
though 1980 completed projects were only 9 fewer. Due to the fact
that not enough time has elapsed for the reporting of all 1980
construction, the number of pipeline and compressor projects completed
in 1980, with a total of 121 reported to date, may eventually surpass
1978. Total expenditures in 1977 and 1979 were $247.4 million
(42 projects) and $350.1 million (112 projects), respectively.



Total pipeline expenditures for 1978 were the highest of any
vear, $660.9 million. This expenditure almost equaled the combined
$696.3 million spent in 1979 and 1980 ($303.1 million and $393.2
million, respectively). Total pipeline expenditures for 1977 were
$211.2 million. Offshore expenditures for 1978 of $559.3 million
équaled the combined total of the other three years of construction;
$163.4 million in 1977, $193.0 million in 1979, and $203.6 million
in 1980. The $189.6 million expenditure for onshore pipeline
constructed in 1980 was the highest amount spent of any year.
Onshore construction in the three previous years was: 1977, $47.8
million; 1978, $101.5 million; and 1979, $110.2 million. More total
pipeline mileage, 1,196 miles, was completed in 1978 than in any
other year. Offshore mileage of 572 miles for 1978 was almost as
much as the combined offshore mileage for 1979 and 1980, 578 miles
(291 miles and 287 miles, respectively), The largest amount of
onshore pipeline was 745 miles, completed in 1980.

Total compressor expenditures in 1978 of $231,7 million were
more than the combined total expenditures for 1977, 1979, and 1980
of $36.3 million, $47.0 million, and $111.1 million, respectively.
Offshore expenditures in 1978 of $148.8 million were more than eight
times the total amount spent during the other three years (1977-
$8.6 million, 1979-$5.7 million, 1980-$2.9 million). However, 1980
accounted for the highest onshore expenditures, $108,2 million, far
exceeding those of the other three years--1977, $27.6 million; 1978,
$82.9 million; and 1979, $41.4 million. Total compressor horsepower
for 1978, 189 thousand, was higher than the combined total of 58
thousand in 1979 and 111 thousand in 1980. Moreover, more onshore
horsepower, 120 thousand, and more offshore horsepower, 69 thousand,
were constructed than in any other year.

A review of Part I shows that, for pipeline projects 3 miles and
over, twenty-four inch transmission pipe, with 112 miles reported, at
a total cost of $38.6 million ($345 thousand per mile), was used more
than any other diameter for pipeline projects completed in 1980.%

Thirty-six inch transmission pipe, with 87 miles reported, at a
total cost of $48.4 million ($555 thousand per mile), was used more
than any other diameter for pipeline projects completed in 1979.

Thirty inch offshore pipe, with 190 miles reported, at a total cost of
$159.2 million ($837 thousand per mile), was used more than any other
diameter for pipeline projects completed in 1978. Sixteen inch lateral
pipe, with 126 miles reported, at a total cost of $9.4 million ($75
thousand per mile), was used more than any other diameter for pipeline
projects completed in 1977.

* To determine the pipeline diameter most widely used in a given
year, two guidelines are followed. First, no pipeline segments
from the "mixed diameter" tables are included. Second, pipeline
segments of other diameters which were included with the pre-
dominant diameter pipeline in any multiple diameter project are
excluded.



Additions to existing transmission compressors with turbine~-driven
engines were the most widely used type of compression constructed in
1980. There were 9 units added, totaling 25.1 thousand horsepower, at
a total cost of $12.7 million ($507 per horsepower). Additions to
_existing field compressors with reciprocating engines were the most
widely used type of compression constructed in 1979. There were 17
units added, totaling 32.9 thousand horsepower, at a total cost of
$22.8 million ($695 per horsepower). New offshore compressor stations
with turbine-driven engines were the most widely used type of compress-
ion constructed in 1978. There were 3 new units, totaling 46.1 thousand
horsepower, at a total cost of $96.8 million ($2,100 per horsepower).
New transmission compressors with turbine-driven engines were the most
widely used type of compression constructed in 1977. There was one
new unit, totaling 27.6 thousand horsepower, at a total cost of
$11 million ($401 per horsepower).

Due to some additional construction reported completed in 1976,
additions to existing field compressors with reciprocating engines,
the most widely used in that year in the previous report, were
increased to 21 units added, totaling 21.7 thousand horsepower, at
a total cost of $12.4 million ($571 per horsepower).

Tables J-1, J-2, and J-3 of Part II list the individual pipeline
projects, states traversed, and costs for the year 1977 through 1980
plus any changes for 1976. For pipeline 3 miles and over, these tables
show that the longest pipeline project constructed in 1980 was 88 miles
of lateral pipeline in Colorado consisting of 12 miles of twelve inch,
7 miles of eight inch, 7 miles of six inch, 62 miles of four inch, and
one-fifth mile of three inch pipeline, constructed by Panhandle
Eastern Pipe Line Company, at a cost of $6.2 million ($70 thousand
per mile). The most expensive project in terms of total cost in 1980
was $35.4 million ($1.16 million per mile) for Tennessee Gas Pipeline
Company's 31 miles of thirty inch offshore Louisiana pipeline. The
highest average cost per mile for a pipeline project 3 miles or longer
was for one built by Natural Gas Pipeline Company of America, Michigan
Wisconsin Pipe Line Company, Transcontinental Gas Pipe Line Corporation,
and United Gas Pipe Line Company, at $1.32 million per mile that
encompassed 8 miles of twenty inch offshore Texas pipeline at a total
cost of $10.7 million.

The longest pipeline project constructed in 1979 was 50 miles of
twelve inch lateral pipeline in New Mexico by Northern Natural Gas
Company, at a cost of $4.9 million ($97 thousand per mile). The most
expensive project in terms of total cost in 1979 was $23.3 million
($1.09 million per mile) for Tennessee Gas Pipeline Company's 21 miles
of thirty inch offshore Louisiana pipeline. The highest average cost
per mile for any 1979 pipeline project 3 miles and over was $1.12
million, constructed by Transcontinental Gas Pipe Line Corporation,
encompassing 18 miles of twenty-four inch offshore Louisiana pipeline
at a total cost of $20.3 million.



The longest pipeline project constructed in 1978 was 128 miles
of four inch lateral pipeline in Montana by Kansas-Nebraska Natural
Gas Company, Inc., at a cost of $3.1 million ($24 thousand per mile).
The most expensive project in terms of total cost in 1978 was $109.9
million ($1,67 million per mile) for High Island Offshore System's
66 miles of forty-two inch offshore Texas and Louisiana pipeline.
The highest average cost per mile for any 1978 pipeline project 3
miles and over was $1.73 million, constructed by Tennessee Gas Plpellne
Company, encompassing 7 miles of thirty inch offshore Louisiana
pipeline at a total cost of $11.7 million.

The longest pipeline project constructed in 1977 was 114 miles of
sixteen inch lateral pipeline in Wyoming by Colorado Interstate Gas
Company, at a cost of $8.3 million ($73 thousand per mile). The most
expensive project in terms of total cost in 1977 was $37.2 million
($914 thousand per mile) for Tennessee Gas Pipeline Company and
Columbia Gulf Transmission Company's 41 miles of thirty-six inch
offshore Louisiana pipeline. The highest average cost per mile for
any 1977 project 3 miles and over was $990 thousand, constructed by
Michigan Wisconsin Pipe Line Company, encompassing 6 miles of forty-two
inch transmission pipeline in Indiana at a total cost of $6.3 million.

Tables Series K through N of Part II provide a cost breakdown
of the individual compressor projects for the years 1977-1980 for
reports filed with the Commission from September 15, 1980, through
September 30, 1981. These tables show that the hlghest total horsepower
project constructed in 1980 occurred at ANR Storage Company's Cold
Springs 12 Storage Field in Michigan, a new 12,000 horsepower, one-
unit storage compressor with a reciprocating engine. This project
also had the hlghest total cost, $18.2 million ($1,514 per horsepower),
The most expensive 1980 compression project per horsepower was con-
structed by ANR Storage Company at their Rapid River 35 Storage Field
in Michigan. The new 7,500 horsepower, one-unit storage compressor
with a reciprocating englne cost $1,993 per horsepower (total cost was
$15 million).

The highest total horsepower project constructed in 1979 occurred
in Texas at Natural Gas Pipeline Company of America's Compressor
Station 343. This was a 7,250 horsepower, one-unit addition to an
already existing field compressor with a reciprocating engine. This
project also had the highest total cost, $4.3 million ($598 per horse-
power). The highest average cost per horsepower for 1979 was a
Michigan Wisconsin Pipe Line Company new 1,000 horsepower, one-uint
compressor with a reciprocating engine, The station, located on
Block 137, South Marsh Island offshore Louisiana, cost $4,191 per
horsepower (total cost was $4.2 million).



High Island Offshore System constructed the highest total horse-
power project as well as the most expensive in 1978. The new, three-
unit compressor with turbine-driven centrifugal engines, located on
High Island Block 264 Compressor Complex, offshore Texas, was rated
at 46,100 horsepower and cost $96.8 million ($2,099 per horsepower). The
project with the highest average cost per horsepower for 1978 was
constructed by Columbia Gulf Transmission Company and Tennessee Gas
Pipeline Company. This was a 4,000 horsepower, one-unit addition to
an existing compressor with a turbine-driven centrifugal engine,
located on Vermilion Block 245, offshore Louisiana. The average cost
per horsepower for this project was $8,495 (total cost was $34 million).

Texas Eastern Transmission Corporation constructed the highest
total horsepower and the most expensive project in 1977. This was a
new, 27,500 horsepower, one-unit transmission compressor with a turbine-
driven centrifugal engine, built in Louisiana. The Grand Chenier
Compressor Station cost $11 million ($401 per horsepower). The highest
average cost per horsepower for 1977 was a new one-unit, 2,000 horse-
power transmission compressor with a reciprocating engine built by
Transcontinental Gas Pipe Line Corporation at Compressor Station
Number 61, located in Louisiana, costing $1,018 per horsepower (total
cost was $2 million),

Construction completed in 1976 that was reported between
September 15, 1980, and September 30, 1981, resulted in a change in
the highest total horsepower project from what was reflected in last
year's report. This project was a one-unit, 12,000 horsepower addition
to an existing field compressor with a turbine-driven centrifugal engine,
constructed in Oklahoma. The Laverne Station compressor cost $5.1
million ($427 per horsepower).

Methodology

Pipeline construction data depicted in Part I have been categorized
by type of pipeline and diameter. The 1978 through 1980 data are
also aggregated by pipeline three miles and over and pipeline under
three miles. This dichotomy in data presentation is a temporary
necessity for comparison purposes because pipelines under three miles
were excluded from compilation prior to 1978. There are two types of
pipeline: onshore and offshore. Onshore pipeline will be either
transmission or lateral line. For purposes of this report, trans-
mission pipeline consists of main or trunk line pipe. Lateral pipeline
consists of field or gathering line pipe that branches off the main
pipeline., Unless onshore pipeline type has been specified by the
certificate holder, the designations are determined by staff based on
information in the certificate application and cost report.



Multiple diameter pipeline cost reports usually show only total
cost for the entire project. In most cases, the mileages of the
components are reported, but in no cases are the individual costs
provided. In order to deal with this reporting problem, the following
methodology was applied in compiling information for this annual report.
If a single pipeline diameter accounted for at least sixty-five percent
of the total mileage of the project, then the total cost and mileage
were classified under that pipeline diameter, and an accompanying
footnote was provided giving the component mileages. In a situation
where no diameter made up at least sixty-five percent, the project
was classified as a mixed diameter project. Details of mixed diameter
pipeline projects are presented in Table J-3 of Part II, and are also
included in the Summary Tables,

Compressor construction data presented in Part I have been
categorized by type of station and engine. The compressor station is
either a new one or an addition to an existing station, and is further
classified as being a transmission, field, storage (all these are
onshore types of compressors), or an offshore station (no categories;
referred to only as offshore). The type of engine may be reciprocating,
turbine, or electric motor driven.

Each pipeline construction project reported in Part II indicates
the diameter of the pipe in inches, the miles constructed, the states
traversed, the total cost, the average cost per mile, and the year
in which construction was completed. These data make it possible to
analyze states individually or combine them into geographical areas.

Each compressor construction project reported in Part II indicates
the name of the compressor station, its location, the horsepower per
unit, the number of units, total horsepower, the year construction
ended, a cost breakdown, total cost, and the average cost per horsepower.

Construction costs of pipelines are the costs of materials; labor;
right-~of-way and damages; engineering, inspection, supervision, and
surveys; and miscellaneous items including interest during construction,
overhead, and other costs such as contingencies, franchises, and
consents. Construction costs of compressor stations are the costs of
materials; labor; engineering, inspection, supervision, and surveys;
and miscellaneous items including interest during construction, over-
head, and other costs such as land, right-of-way and damages, and
contingencies.

There were four revisions to data included in last year's report
that were incorporated into the new 1980 Construction Cost Report.
The 1.07 miles of four inch transmission pipeline constructed in
Tennessee, reported by Texas Gas Transmission Corporation in Docket
No. CP79-220, completed in 1979, was transferred to lateral pipeline.



The 1,000 horsepower addition to a field compressor station with a
re01procat1ng unit constructed in Ohio, reported by Mlchlgan Wisconsin
Pipe Line Company in Docket No. CP78-402, completed in 1979, was
transferred to an addition to a transmission compressor statlon. The
53.70 miles of twenty inch transmission plpellne constructed in Texas,
reported by El Paso Natural Gas Company in Docket No. CP78-383,
completed in 1978, was transferred to lateral pipeline. The new 3, 830
horsepower transm1551on compressor station with a turbine englne
constructed in Texas, reported by El Paso Natural Gas Company in
Docket No. CP78-383, completed in 1978, was transferred to an addition
to a field compressor station. These changes are included in 1978 and
1979 Part I data and summary tables.



PIPELINE AND COMPRESSION CONSTRUCTION

AND EXPENDITURES

PIPELINE PROJECTS COMPLETED IN 1976 AND 1977 EXCLUDE

OFFSHORE TOTAL TOTAL
MILES HORSEPOWER  EXPENDITURES
154.46 88,574 $229,879,348
279.12 78,190 247,435,053
572.28 189,492 892,533,780
291.49 57,988 350,139,821
286.76 111,468 504,270,342

INCLUDES 43.19 MILES (17.34 ONSHORE AND 25.85 OFFSHORE)
CONSTRUCTED UNDER 3 MILES IN LENGTH, AT A TOTAL COST OF

INCLUDES 39.15 MILES (28,76 ONSHORE AND 10.39 OFFSHORE) CON-

STRUCTED UNDER 3 MILES IN LENGTH, AT A TOTAL COST OF

YEAR
CONSTRUCTION TOTAL ONSHORE
ENDED MILES MILES
1976 623.52 469.06
1977 547.29 268.17
1978 1/ 1,195.89 623.61
1979 2/ 661.71 370.22
1980 3/ 1,031.67 744.91
NOTE:
PIPELINE UNDER 3 MILES IN LENGTH.
1/
$65,331,797.
2/
$22,210,701.
3/

INCLUDES 32.95 MILES (21.06 ONSHORE AND 11.89 OFFSHORE)

CONSTRUCTED UNDER 3 MILES IN LENGTH, AT A TOTAL COST

OF $25,770,597.



SUMMARY: NUMBER OF CONSTRUCTION PROJECTS
COMPLETED. BY YEAR

1976%* 1977 1978 1979 1980

ONSHORE :
PIPELINE 1/ 39 17 48 57 56
COMPRESSION 31 7 23 21 35
TOTAL ONSHORE 70 24 71 78 91
OFFSHORE :
PIPELINE 2/ 13 14 51 32 28
COMPRESSION 3 4 8 2 2
TOTAL OFFSHORE 16 18 59 34 30
TOTAL NUMBER OF PROJECTS 86 42 130 112 121

NUMBER OF PIPELINE

COMPANIES REPORTING
CONSTRUCTION COMPLETED 20 19 29 27 30

NUMBER OF DOCKETS REPORTED 37 32 73 67 63

REVISED 1976 FIGURES; SEE METHODOLOGY SECTION FOR EXPLANATION

PIPELINE PROJECTS COMPLETED IN 1976 AND 1977 EXCLUDE PIPELINE
UNDER 3 MILES IN LENGTH. PIPELINE COMPLETED IN 1978 INCLUDES
16 PROJECTS UNDER 3 MILES IN LENGTH REPORTED BY 11 PIPELINES

IN 15 DOCKETS. PIPELINE COMPLETED IN 1979 INCLUDES 26 PROJECTS
UNDER 3 MILES IN LENGTH REPORTED BY 13 PIPELINES IN 17 DOCKETS.
PIPELINE COMPLETED IN 1980 INCLUDES 20 PROJECTS UNDER 3 MILES
IN LENGTH REPORTED BY 12 PIPELINES IN 14 DOCKETS.

PIPELINE PROJECTS COMPLETED IN 1976 AND 1977 EXCLUDE PIPELINE
UNDER 3 MILES IN LENGTH. PIPELINE COMPLETED IN 1978 INCLUDES
17 PROJECTS UNDER 3 MILES IN LENGTH REPORTED BY 13 PIPELINES
IN 10 DOCKETS. PIPELINE COMPLETED IN 1979 INCLUDES 7 PROJECTS
UNDER 3 MILES IN LENGTH REPORTED BY 6 PIPELINES IN 6 DOCKETS.
PIPELINE COMPLETED IN 1980 INCLUDES 10 PROJECTS UNDER 3 MILES
IN LENGTH REPORTED BY 7 PIPELINES IN 7 DOCKETS.
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COMPANY ABBREVIATIONS

ANR STORAGE CO.

ALABAMA GAS CORP.

ARKANSAS LOUISIANA GAS CO.
ARKANSAS OKLAHOMA GAS CORP.
CITIES SERVICE GAS CO.

COLORADO INTERSTATE GAS CO.
COLUMBIA GAS TRANSMISSION CORP.
COLUMBIA GULF TRANSMISSION CO.
CONSOLIDATED GAS SUPPLY CORP.
EL PASO NATURAL GAS CO.

FLORIDA GAS TRANSMISSION CO.
GREAT LAKES GAS TRANSMISSION CO.
HIGH ISLAND OFFSHORE SYSTEM

KANSAS-NEBRASKA NATURAL GAS CO, INC.
MICHIGAN WISCONSIN PIPE LINE CO.
MIDWESTERN GAS TRANSMISSION CO.
MONTANA-DAKOTA UTILITIES CO.
MOUNTAIN FUEL SUPPLY CO.

NATIONAL FUEL GAS SUPPLY CORP.-
NATURAL GAS PIPELINE CO. OF AMERICA.

NORTHERN NATURAL GAS CO.
NORTHWEST PIPELINE CORP.
PANHANDLE EASTERN PIPE LINE CORP.
SOUTHERN NATURAL GAS CO.
SOUTHWEST GAS CORP.

STINGRAY PIPELINE CO.

TENNESSEE GAS PIPELINE CO.

(A DIVISION OF TENNECO, INC.)
TEXAS EASTERN TRANSMISSION CORP.
TEXAS GAS TRANSMISSION CORP.
TRANSCONTINENTAL GAS PIPE LINE CORP.
UNITED GAS PIPE LINE CO.

VALERO INTERSTATE TRANSMISSION CO.
WESTERN GAS INTERSTATE CO.

ANR STGE

ALA GAS

ARKLA

ARK OK

CITIES

CIG

COLUMBIA GAS
COLUMBIA GULF
CON GAS

EL PASO

FLA GAS

GREAT LAKES
HIOS
KANSAS~-NEBRASKA
MICH WISC
MIDWESTERN
MONTANA-DAKOTA
MOUNTAIN FUEL
NATIONAL FUEL
NGPL

NORTHERN
NORTHWEST
PANHANDLE
SOUTHERN
SOUTHWEST
STINGRAY

TENNECO

- TETCO

TEXAS GAS
TRANSCO
UNITED
VALERO
WESTERN



LIST OF DESCRIPTIVE ABBREVIATIONS USED

ITEM

AVERAGE
BLOCK
COMPRESSOR
CONSTRUCTION
COUNTY
DIAMETER
EAST

FIELD
ISLAND
NUMBER
PARISH
PLATFORM
STATION
STORAGE
WEST

IN THE CONSTRUCTION REPORT

ABBREVIATION

AVG.
BLK.
COMP.
CONST.
CO.
DIAM.
E.
FLD.
ISL.
NO.
PAR.
PLAT.
STA.
STGE.
W.






PART I: COMPARATIVE SUMMARY 1977-1980
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PART II: INDIVIDUAL PROJECTS 1977-1980
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